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EXECUTIVE SUMMARY 

The City of Arlington, Washington (City) is proposing to construct a water quality treatment 

wetland (project) to treat City-derived stormwater prior to discharging it into the Stillaguamish River.  

The project is funded by a grant from the Washington State Department of Ecology (Ecology) 

Stormwater Management Implementation Grant program.  The project consists of construction of 6 acres 

of wetlands and associated piping infrastructure and is intended to improve water quality, increase habitat 

functions, and provide opportunities for public recreation and education.  Landau Associates was 

contracted by the City to assist with design and environmental documentation related to the project.  The 

project site is located within upland areas on the southeastern portion of a 21.9-acre City-owned parcel 

(Parcel 31050200300200; subject property) at 238 North Olympic Avenue, as well as within the adjacent 

right-of-way [under Washington State Department of Transportation (WSDOT) and City jurisdiction] in 

Snohomish County, Washington.  A critical areas study was conducted to document critical areas and/or 

habitat present within the vicinity of the project area, in order to avoid and/or minimize impacts.  Key 

conclusions are listed below: 

 The subject property contains a portion of the Stillaguamish River, a shoreline of the state.  
The project is in keeping with Shoreline Management Act policies. 

 The upland portions of the subject property are located behind a dike, and include floodway 
and floodway fringe.  The project is located outside of the floodway and river buffer within a 
grass field.  The project will increase floodplain storage capacity.  Under the proposed design, 
typical and floodwater hydrologic patterns will be similar under current and proposed 
conditions, except that there will be increased storage capacity and desynchronization of 
flows as a result of the proposed project. 

 No wetlands are located within the subject property or project area. 

 A wetland complex, consisting of a natural wetland and a WSDOT mitigation wetland, is 
located south of the subject property. 

 No federally listed (under the Endangered Species Act) species or state priority species or 
habitats are present within the project area; however, such species and habitats are located 
within the Stillaguamish River, near the project area. 

 A historic site is located within the subject property, near the project area. 

 The project will have no adverse impacts on critical areas and their buffers and will have a 
benefit to the ecosystem and will increase public access to and value of the shoreline. 

This report presents the methods and results of the critical areas investigation, including a habitat 

management plan related to the project, as well as overall design goals and objectives.  Detailed design 

information can be found in the engineering plan set and/or in the Full Drainage Report (Landau 

Associates 2009a,b). 
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1.0 INTRODUCTION 

The City of Arlington (City) is proposing to construct a water quality treatment wetland (project) 

to treat City-derived stormwater prior to discharging it into the Stillaguamish River.  The project is 

funded by a grant from the Washington State Department of Ecology (Ecology) Stormwater Management 

Implementation Grant program.  The City contracted Landau Associates to assist with design and 

environmental documentation related to the project.  Landau Associates conducted a critical areas study 

to document critical areas and/or habitat present within the vicinity of the project area in order to avoid 

and/or minimize impacts.  This report presents the methods and results of the critical areas investigation, 

including mitigation sequencing (avoidance) and a habitat management plan related to the project.  It also 

includes overall design goals and key elements. 

Additional detailed design information can be found in the engineering plan set and/or in the Full 

Drainage Report (Landau Associates 2009a,b).  Soil logs and data are provided in Appendix A.  Selected 

site photographs are provided in Appendix B, wetland/upland data forms are provided in Appendix C, 

modeled water levels for the site during flood events are provided in Appendix D.  An Illustration of the 

Wetland Features is presented in Appendix E, and water quality data are provided in Appendix F. 

 

1.1 PROJECT LOCATION 

The project is located in Water Resource Inventory Area 11, Stillaguamish (Hydrological Unit 

Code 17110008).  The project site is located in the southeastern portion of a 21.9-acre City-owned parcel 

(Parcel 31050200300200; subject property), also known as the Hammer Property, at 238 North Olympic 

Avenue in Section 2, Township 31 North, Range 5 East, Quarter SW at latitude 48.2006°/longitude 

–122.1318°, and UTM zone 10 (X,Y) 564515, 5338963, in Snohomish County, Washington (Figure 1).  

The subject property is bordered to the east by State Route (SR) 9, to the south by SR 530, to the west by 

Dike Road, and to the north by the Stillaguamish River (Figure 2).  Note that a portion of the subject 

property consists of the Stillaguamish River, a shoreline of the state.  Connective piping will be located 

within the Washington State Department of Transportation (WSDOT) right-of-way associated with SR 9 

(see Figure 1).  The Wastewater Treatment Plant (WWTP) currently serving the City is located east of the 

subject property on the east side of SR 9 at 108 West Haller in Arlington (Figure 3). 

 

1.2 PROJECT DESCRIPTION AND NEED 

In the late 1990s, the City became aware that there was a growing problem with water quality in 

the Stillaguamish River and that the City’s stormwater discharge could be a contributing factor.  Water 

quality in the Stillaguamish River downstream of the City has been impaired for multiple parameters, 
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resulting in listings under Section 303(d) of the Clean Water Act in 1996, 1998, and 2004 for dissolved 

oxygen (DO), temperature, and fecal coliform (City of Arlington 2007).  Currently, stormwater is 

discharged to the Stillaguamish River untreated and at accelerated rates, with very little flow control (City 

of Arlington 2007).  The constructed wetland will be designed to meet accepted removal efficiencies for 

the common parameters affecting the Total Maximum Daily Loads (TMDLs), as found in the regional 

literature using Best Available Science and all known available and reasonable methods of prevention, 

control, and treatment (AKART) for constructed wetlands (City of Arlington 2007).  It will be designed 

in accordance with Stormwater Management Manual for Western Washington: Volume III – Hydrologic 

Analysis and Flow Control Design/BMPs (Ecology 2005a).  The proposed project is designed to reduce 

pathogens, remove nutrients that are understood to result in lower instream DO, lower water temperature, 

and reduce peak flows to the river.  The treatment wetland will receive year-round stormwater from the 

Old Town catchment area [identified as the downtown basin in the working draft City of Arlington 

Stormwater Comprehensive Plan (City of Arlington 2008)] via gravity flow.  A flow bypass system will 

be installed for certain storm events and/or for isolation of the wetland for maintenance. 

In order to meet the projected growth within the existing urban growth area and additional 

annexations and expected regulatory requirements (described in the following section) through 2025 

(Kennedy/Jenks 2007), the City will upgrade and expand its WWTP to a Wastewater Reclamation 

Facility (WRF) including a Membrane Bioreactor with aerobic digestion.  As part of the future project, 

some of the reclaimed water from the WRF may be used to supplement hydrology for the treatment 

wetland when stormwater flow is low. 

 

1.2.1 WATER QUALITY REGULATORY REQUIREMENTS 

The largest contiguous storm drainage catchment in the City, 286 acres of Old Town Arlington 

(see Figure 3), predates Ecology’s 1992 stormwater manual technical requirements, and most of the 

stormwater runoff from this area discharges untreated to the Stillaguamish River at the Butler outfall.  

TMDLs and Arlington’s National Pollutant Discharge Elimination System (NPDES) permit require the 

City to implement actions to improve water quality.  Wastewater discharge limits are defined in the City’s 

NPDES permit.  The WWTP currently discharges treated municipal wastewater into the Stillaguamish 

River in accordance with NPDES Permit No. WA-002256-0; modification #1, October 13, 2006.  The 

discharge is released through an outfall whose placement is permitted in Washington Department of 

Natural Resources (WDNR) Aquatic Lands Outfall Easement No. 51-070281, expiring September 2034.  

TMDL parameters for the Stillaguamish River are summarized in the table below. 
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TMDL Target in Stillaguamish River 

Parameter 

Temperature 
(°C) 

DO (%) 
Conductivity 
(µmhos/cm) 

Fecal 
Coliform 

(Col/100 mL) 

Aquatic 
Reference 
Condition 

Recreation (Max.) (Min.) (Max.) (Max.) 

Class A Higher Class A 18 8.0 200 100 

Non-core N/A Secondary 17.5 8.0 100 200 

Core N/A Primary 16 9.5 75 100 

Char Lower Extraordinary 12 9.5 50 50 

 
Source: Ecology 2005b. 
µmhos/cm = microhos per centimeter 
Col = Colonies 
N/A = Not applicable. 

 
The City is required under its NPDES Phase II stormwater permit to fully implement the 

requirements of the cleanup plans.  Essential elements of the plan include: 1) treatment of stormwater 

from Old Town; and potentially 2) treatment of reclaimed water from the future WRF via the proposed 

treatment wetland (to be permitted as a separate project in the future).  Refer to Appendix F for recent 

water quality data, showing exceedances of temperature, DO, and/or fecal coliform parameters during the 

summer. 

 

1.2.2 STORMWATER WETLAND DESIGN FEATURES 

The total size of the treatment wetland (area of site disturbance) is approximately 9.8 acres, 

including approximately 5.5 acres of created wetland area, consisting of four cells, separated by weirs, as 

shown on Figure 4.  Project goals, objectives, and design aspects are summarized in Table 1.  A summary 

of proposed water quality treatment, habitat, and hydrologic information for each cell is provided in Table 

2.  Design characteristics by wetland cell are summarized in Table 3.  A list of important design features 

is presented below: 

 The design will avoid critical areas, including river buffer, floodway, and the historic site (see 
Section 3.9 for more information), etc.  The area surrounding the historic site will be used for 
viewing and interpretive signage (with views of the wetland) and/or for sale of harvested 
cattail. 

 An underground pipe from Cell 4 to the outfall will be installed to avoid the septic system 
protection area and the WSDOT bioswale. 

 A maintenance truck access road [15 feet (ft) wide] will be constructed to connect the 
existing access road (under SR 9) spanning the entire length of Cell 1 and continuing to the 
existing groundwater well (and turnaround location), and also allowing access for all 
proposed piping (inlets and outlets). 

– Approximately 750 cubic yards (yd3) of imported gravel material will be required to 
construct the road. 
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 The net cut is 15,000 yd3 (9.8 acre-feet), such that it will provide 9.8 acre-feet of additional 
storage for surface water. 

 A summary of grading volumes is provided below: 

  Cut (yd3) Fill (yd3) 
Import 
(yd3) 

Export 
(yd3) 

Grub (organic) 13,700 9,800 0 3,900 

Structural (subsoil) 15,000 4,500 0 10,500 

Road Surfacing (gravel) N/A N/A 750 N/A 

Trail Surfacing (gravel) N/A N/A 150 N/A 

TOTAL 28,700 14,300 900 14,400 

 A trail will be constructed around and through the wetland with viewing points and will 
contain 2 inches of gravel surfacing (150 yd3).  A future mowed grass trail may be located 
along the northern edge of the wetland, with connection to the existing dike/Eagle Trail. 

 The design will incorporate connectivity to existing and future public access space, including 
the Eagle Trail and Haller Park, existing roundhouse access, and parking areas.  No increased 
traffic will occur. 

 Footbridges will be installed over weirs to increase trail connectivity and access. 

 Some weirs will be adjustable to allow for adaptive management of water regime within the 
wetland. 

 The wetland will function at multiple water inflow rates, while maintaining a long residence 
time; optional adjustable weirs may allow for adaptive management during the first years of 
use, or as needed.  Refer to the Full Drainage Report (Landau Associates 2009b) for details. 

 The design will include multiple habitat types and will increase ecological connectivity 
between shoreline habitats.  A total of 8.14 acres of current field will be planted with wetland 
and upland native plants, ranging from emergent wetland to forested vegetation communities. 
See Figures 5a and 5b for the planting plan. 
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2.0 METHODS 

The methods used to investigate critical areas are described in this section. 

 

2.1 INFORMATION REVIEW 

Public domain resources were reviewed prior to the field investigation to determine existing 

conditions and potential critical areas or habitats, including wetland or surface waters indicators and state 

priority or federally listed species, within at least 300 ft of the subject property (study area).  The 

following resources were reviewed: 

 Aerial photographs (Google Earth website 2009) 

 Topographic map (USGS 1993) 

 National Wetlands Inventory maps (USFWS 1981 to present) 

 Natural Resources Conservation Service (NRCS) Soil Survey (NRCS 2008) 

 National Hydric Soils Lists (USDA, NRCS 2009) 

 StreamNet Interactive Mapping, including the Pacific Northwest Mapper (StreamNet 
website; various dates) 

 WDNR Natural Heritage Program (WDNR website 2009a) 

 WDNR Forest Practices Application Review System (WDNR website 2009b) 

 Snohomish County Permit Planning and Zoning Maps (Snohomish County 2009a) 

 Ecology Digital Coastal Atlas (Ecology website 2006) 

 Washington Department of Fish and Wildlife (WDFW) Priority Habitats and Species (PHS) 
database (WDFW 2008) 

 Federal Emergency Management Agency (FEMA) Flood Zone maps (FEMA website 2009) 

 National Oceanic and Atmospheric Administration (NOAA), National Weather Service river 
forecast data (NOAA website 2009). 

 Snohomish County Permit Planning and Zoning Map Geographic Information System (GIS) 
data layers (Snohomish County 2009a) 

 Stillaguamish River − Summary Assessment of Avulsion Risk Factors between RM 13 and 
SR 9 (R2 Resource Consultants 2005) 

 City of Arlington Hydrogeologic Conceptual Model Summary Report (Pacific Groundwater 
Group 2007) 

 City water quality sampling data from three locations in the Stillaguamish River (Butler 
outfall, Haller Park boat ramp, and railroad bridge) provided in Excel data format (City of 
Arlington 2008a) 

 AutoCAD survey data files created for the project (Huey Surveying and Land Consulting 
2008) 
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 City GIS maps showing storm and wastewater conveyance infrastructure (City of Arlington 
2008b) 

 As-built plans and designs related to SR 9, bioswales, and wetlands (WSDOT 1998) 

 Cultural Resources Assessment (Northwest Archaeological Associates 2008). 

2.2 FIELD INVESTIGATION 

Landau Associates conducted a field investigation to determine existing wetland and stream 

conditions within the study area.  The field investigation methodology is summarized below. 

 

2.2.1 STREAM 

City of Arlington Water Resources Planner, Mike Wolanek and staff conducted a delineation of 

the Ordinary High Water Mark (OHWM) in August 2008.  The OHWM was delineated according to 

methodology endorsed by Ecology (Olson and Stockdale 2008).  The methodology focuses on examining 

existing hydrologic data and observation of field indicators including hydrology, soil and sediment, 

vegetation, and marks of scouring, etc.  Of note is that the delineation is conservative, based on the upper 

limits of the willow (Salix spp.) rooting zone, as well as on an OHWM delineation, conducted by ESA 

Adolfson in March 2008, for a stretch of river located adjacent to the subject property (Martin 2008). 

 

2.2.2 GROUNDWATER 

City staff conducted a groundwater investigation in order to determine grading depths for the 

treatment wetland that would result in water storage and infiltration without interference with 

groundwater.  Water levels were monitored within the City-owned well located on the project site (shown 

on Figure 2) in March 2008.  River stage was also recorded by the City at the Haller Park boat ramp, 

located several hundred feet upstream of the site.  Landau Associates compared the two data sets to 

determine the relationship between river stage and groundwater levels within the project area.  In 

addition, three test pits (TPs) were excavated by the City and Landau Associates in May 2008.  Sacha 

Maxwell of Landau Associates and Bill Blake conducted a site reconnaissance on September 18, 2009 to 

confirm the location of an outlet from the offsite WSDOT/Wetland 4 wetland complex. 

 

2.2.3 SOILS 

A soils investigation was conducted by Landau Associates with assistance by City staff on May 

27, 2008 to determine soil geotechnical properties and infiltration rates, which are pertinent to design and 

modeling tasks.  Three TPs were excavated using a backhoe (as described above) from the areas shown 

on Figure 2.  See Appendix A for a description of soils profiles from the TPs.  A representative sample 
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was collected from TP 2 at 3.5 ft below ground surface (BGS) and analyzed for grain size distribution and 

to determine the U.S. Department of Agriculture (USDA) textural classification (see Appendix A).  

Infiltration rates are used as stated in the USDA Natural Resources Conservation Service (NRCS) online 

database for the soil type present (NRCS website 2008).  Information on soils was also collected as part 

of the cultural resources and the wetland investigations, and was reviewed.  Additional soil descriptive 

information was acquired from the NRCS web soil survey.  Pertinent soil properties, as excerpted from 

the NRCS database, are also provided in Appendix A. 

 

2.2.4 WETLANDS 

The wetland investigation was conducted in accordance with the U.S. Army Corps of Engineers 

(USACE) Interim Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western 

Mountains, Valleys, and Coast Region (USACE 2008) and Ecology’s Washington State Wetlands 

Identification and Delineation Manual (Ecology 1997).  The USACE and Ecology recommend gathering 

preliminary data and synthesizing available background information, followed by a field investigation.  

The wetland investigation was conducted using the routine determination methodology, which includes a 

three-parameter approach to determine the presence or absence of wetlands that requires evaluating 

vegetation, soil, and hydrology (Table 4).  Following this method, an area is determined to be wetland if 

all of the following three criteria are met: 1) the dominant vegetation is hydrophytic; 2) soils are hydric; 

and 3) wetland hydrology is present. 

A site visit for the wetland reconnaissance was conducted by Bill Blake on June 10, 2008, which 

roughly represents the middle of the official growing season recognized by the Seattle District USACE 

(USACE 1994).  Data on vegetation, soils, and hydrology were recorded at locations [data plots (DPs)] 

suspected most likely to meet the mandatory wetland criteria (such as depressions in topography, where 

some wetland-adapted vegetation were present).  These data are provided in the form of wetland data 

forms (see Appendix C).  Observations of offsite wetlands were also made; however, no formal DPs were 

recorded outside of the subject property.  The boundaries of wetlands located outside of the study area 

were estimated based on visual observation from the study area and aerial photographs and/or other 

information from the background information review. 

 

2.3 WETLAND AND STREAM CLASSIFICATION, RATING, AND BUFFER 
WIDTH 

Wetland classification follows the U.S. Fish and Wildlife Service (USFWS) classification system 

(Cowardin et al. 1979) and the hydrogeomorphic (HGM) classification system (Brinson 1993).  Wetland 

rating is in accordance with the Washington State Wetlands Rating System for Western Washington, 
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Revised Edition (Hruby 2004), which is accepted practice under the current Snohomish County Unified 

Development Code (UDC; Snohomish County 2009b).  A formal rating evaluation was not conducted for 

offsite wetlands, but assumptions for ratings were made based on the community types present and other 

information obtained from the information review process. 

Stream classification for the Stillaguamish River is according to UDC Chapter 30.  Buffer widths 

for wetlands and streams were also made according to UDC Chapter 30. 
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3.0 RESULTS 

The results of the critical areas investigation are presented below. 

 

3.1 SITE LAYOUT AND INFRASTRUCTURE 

A site plan showing critical areas and other site features is presented on Figure 2.  The subject 

property is bound to the northwest by the Stillaguamish River; to the northeast by SR 9 and smaller 

parcels that contain agricultural buildings and a residence, “the round house”; to the southeast by a native 

growth protection area; and to the southwest by Dike Road and undeveloped land.  The site is currently 

hayed on an annual basis to prevent the establishment of invasive species.  The site is also used for 

passive recreation for fishing access, birding, and dog walking  The site will continue to provide 

agricultural uses, including harvesting of cattail from the wetland.  Existing structures are located on 

smaller City-owned parcels located north of the project area.  These parcels are served by power 

(Snohomish County Public Utility District) and an individual septic system. 

A groundwater well is located on the subject property, which is connected to buildings located on 

adjacent property to the north.  A septic system is located just outside of the project area, which requires a 

100-ft-setback from surface water per WAC 246-272A-0210. 

One historic site is documented as existing on the subject property, consisting of an old privy/ 

outhouse (see Section 3.9).  The protection area for this site is shown on Figure 2.  No excavation will 

occur within the protection area, and minimal fill may be placed along its southern boundary. 

 

3.1.1 STORMWATER SYSTEM AND BASIN 

A City-owned stormwater pipe bisects the northeast corner of the site.  Stormwater collected from 

the City’s municipal storm sewer system is conveyed to an outfall, the Butler outfall, which is located 

north of the subject property (see Figure 2).  The outlet of this 36-inch concrete pipe is collapsing (see 

Appendix B, Photographs 14 and 15) and will be maintained as a separate project (however, maintenance 

of the structure is not necessary to accommodate this project). 

Existing conveyance systems are shown on Figure 3.  The upstream basin for the treatment 

wetland, also referred to as the downtown basin, is composed of piping and catch basins that collect water 

from the entire basin, and convey it to the project area before discharging to the river via the Butler 

outfall.  The basin is predominantly composed of a mixture of commercial and residential properties 

located on a hillside. 
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3.2 STILLAGUAMISH RIVER 

The Stillaguamish River is immediately adjacent to the northwest edge of the subject property, 

and portions of its channel bed are located within the northern extent of the property.  The OHWM is 

shown on Figure 2, and is to be considered conservative.  The actual boundary is likely to be located at 

least 20 ft farther waterward than currently mapped (the delineation has not been verified by Ecology or 

any other agency at this time). 

 

3.3 FLOODWAY/FLOODWAY FRINGE 

The property is floodplain, with approximately the northwesternmost third of the property 

mapped as floodway, and the remaining two-thirds of the property mapped as floodway fringe (FEMA 

website 2009; Snohomish County 2009a; see Figure 2).  The river is diked by a continuous levee on both 

banks upstream and downstream of the subject property (these are referred to as the Dike Road Dike on 

the south side of the river and the Schloman Road Training Dike on the north side of the river).  The 

portion of the dike along the northern extent of the property is referred to as the Johnson levee.  The 

Johnson levee dike was breached in 2002 (R2 Resource Consultants 2005) and during winter 2008-2009 

flooding events, and has since been repaired. 

Adjacent to the subject property, the river flood stage is 65.4 ft and bankful stage is 64.2 ft 

(NAVD88; NOAA website 2009).  The top of dike elevation is approximately 68 to 69 ft and the river 

level during a 100-year event is approximately 71 ft (NAVD88; NOAA website 2009), such that that the 

river overtops the dike near a 100-year event (NOAA website 2009). 

Based on observations by the City during these and other flooding events, and modeling and 

analysis conducted by R2 Resource Consultants to assess avulsion risk in the Stillaguamish River within 

the vicinity of the project area, floodwaters on the site flow southwest, bypassing the treatment wetland 

project site, and overtop a dike associated with Dike Road to continue southwest in a “split flow channel” 

(R2 Resource Consultants 2005).  Dike Road Dike overtops during flood events that exceed 

approximately 19 ft at Arlington (flood stage is 14 ft at Arlington). 

According to the R2 study: 

Of the six dike locations, the Johnson Dike location…was considered to be of lowest 
relative risk of erosion leading to avulsion in the vicinity of a breach.  There is an existing 
breach at Location 1 that is approximately 3 feet deep and 10 feet wide, but the invert of 
the breach appears to be around 2 feet or so higher than the adjacent floodplain, which is 
relatively level.  In addition, Dike Road forms a downstream grade control (elevation 
~61.1 ft, NAVD88) that may restrict the flow rate through the existing breach which 
should prevent the breach from becoming significantly larger.  The Dike Road surface is 
not substantially elevated above the floodplain and the downstream side slope of the road 
prism is gentle.  These topographic factors contribute to a relatively low risk of avulsion 
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in the vicinity of the dike because they limit the erosive forces locally in the vicinity of 
the dike and the road. 

During the 2-, 5-, and 100-year flood events, the simulated water depths range from 0 ft (near the 

levee) to approximately 8 ft deep at the southern property boundary and reach up to approximately 10 ft 

within Wetland 4 (R2 Resource Consultants 2005; see Appendix D).  Flow velocity on the majority of the 

property, including the project site, is modeled as being in the range of 0 to 1 cubic feet per second (cfs) 

(R2 Resource Consultants 2005). 

 

3.4 GROUNDWATER 

Groundwater was first investigated on the site in early March 2008, when water tables were 

assumed to be highest.  Water levels in four backhoe excavation pits (see Figure 2) were below 6.8 ft 

across the site.  Specifically, groundwater was not encountered in three of the four excavation pits; 

however, groundwater was encountered at 6.8 ft in Pit 1, located in the eastern portion of the project area 

(the area for proposed treatment Cell 1) (City of Arlington 2008c).  In late May 2008, groundwater was 

not encountered in TPs 1 through 3, which ranged from 7 to 8 ft BGS (see Figure 2).  Ten backhoe 

trenches and 88 shovel TPs were excavated as part of the cultural resources investigation in March 2008 

(Northwest Archaeological Associates 2008; not shown on Figure 2).  Six of the trenches were located 

within proposed wetland areas.  No groundwater was encountered to the depth of the trench 

(approximately 5 ft BGS) and all TPs were dry with the exception of those located near the WSDOT 

bioswale/location of proposed Cell 1, which contained saturated soil at approximately 3 to 4 ft BGS 

(Northwest Archaeological Associates 2008). 

Results of the water level monitoring at the City well located within the project area show that 

water levels were near 10 to 10.8 ft BGS in June and July 2008, while river stage was near 54.2 ft 

NAVD88 (this generally represents low flow conditions).  Groundwater elevation is understood to 

fluctuate with river stage; however, a complete evaluation of this relationship is not available. 

Analysis of alluvial aquifer groundwater elevations for the areas of exposed river alluvium 

associated with the Stillaguamish River show the contours decrease from 60 ft elevation (NAVD88) in 

the western portion of the subject property in a west/northwest direction toward the river to approximately 

55 ft (extrapolated from 10-ft contour intervals as mapped) near the western portion of the property 

(Pacific Groundwater Group 2007). 

 

3.5 SHORELINE 

The subject property is located within the shoreline management zone as designated by 

Snohomish County under its Shoreline Master Program (SMP).  The majority of the subject property is 
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designated as rural shoreline environment under the current Snohomish County shoreline master program.  

A small area, located outside of the dike, is designated as conservancy shoreline environment (Snohomish 

County 2009a).  The subject property is proposed for designation as Resource under the Draft SMP (not 

adopted at the time of this investigation) (Snohomish County website 2009). 

 

3.6 SOILS 

Soil on the subject property is identified in the Soil Survey of Snohomish County, Washington 

(NRCS 2008) as Puyallup fine sandy loam, which is classified as hydrologic soil group B non-hydric soil 

(NRCS website 2008) and Puget silty clay loam, which is classified as hydrologic soil group C hydric soil 

(NRCS website 2008). 

A soils investigation was conducted by Landau Associates with assistance by City staff on  

May 27, 2008.  Three TPs were excavated using a backhoe from the areas shown on Figure 2.  A 

representative sample was collected from TP 2 at 3.5 ft BGS and analyzed for grain size distribution and 

determination of the USDA textural classification (see Appendix A). 

Soils across the site generally consist of silt with varying amounts of sand (as described for TP 1 

and TP 2); however, TP 3 consisted of Puget Silty Clay Loam from approximately 2.5 ft BGS to depth.  

The soil from TP 2 at 3.5 ft BGS was determined to be a silt loam according to the USDA textural 

classification. 

The underlying soils are composed almost entirely of gravelly-sandy loams, sands, and gravels.  

These well-draining soils are deep and a water table is not usually encountered in building or utility 

construction within this basin. 

 

3.7 WETLANDS AND OTHER SURFACE WATERS 

The USWFS National Wetlands Inventory does not show any wetlands within the project site.  

One large wetland that is associated with the gravel bar area of the Stillaguamish River is mapped as 

existing within the subject property (USFWS 1981 to present).  The U.S. Geological Survey (USGS) 

Quadrangle map does not show wetlands within the study area (USGS 1993). 

 

3.7.1 OFFSITE WETLANDS 

An existing wetland is located off site, south of the subject property (see Figure 2).  This wetland 

consists of a complex comprised of a pre-existing wetland, called “Wetland 4,” and a created mitigation 

wetland, designed by WSDOT in 1997 in association with the SR 9/Haller Bridge and SR 530 

construction project (WSDOT 1997).  Hydrology for the Wetland 4/WSDOT wetland complex is 

primarily derived from precipitation and groundwater, as well as roadway runoff.  Neither have inlets.  
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Wetland 4 has one large low- to moderately-constricted outlet (an approximately 42-inch culvert, based 

on a site reconnaissance conducted by Sacha Maxwell and Bill Blake on September 18, 2009) that drains 

surface water from the wetland south underneath SR 530.  Vegetation within Wetland 4 consists of 

emergent vegetation, while the WSDOT wetland is dominated by trees and shrubs, with an emergent 

understory. 

 

3.7.2 OFFSITE BIOSWALE 

A bioswale exists near the subject property outside of its eastern border, within the WSDOT 

right-of-way (see Figure 2).  It is documented as a created feature (WSDOT 1998). 

 

3.7.3 ONSITE WETLAND INVESTIGATION 

No wetland is present on the subject property above the OHWM.  The upland area is 

characterized by DPs A, B, and C (see Appendix C).  DP A met criteria for hydrophytic vegetation but 

does not have hydric soils or wetland hydrology.  DP B met criteria for hydrophytic vegetation and hydric 

soils but does not have wetland hydrology.  DP C does not satisfy any of the three mandatory wetland 

criteria. 

 

3.7.3.1 Vegetation 

The DPs were located in an annually hayed pasture and consisted of herbaceous plants.  In DPs A 

and B, dominant vegetation included common velvetgrass (Holcus lanatus, FAC), creeping buttercup 

(Ranunculus repens, FACW), orchardgrass (Dactylis glomerata, FACU), and clover (Trifolium spp., 

FACU).  Dock (Rumex spp.) was also present in DP B.  DP C was dominated by bentgrasses (Agrostis 

spp., FAC), velvetgrass, orchardgrass, and tall fescue (Festuca arundinacea, FAC–). 

 

3.7.3.2 Soils 

The soil in DP A was a dark grayish brown (2.5Y 4/2) clay loam with no redoxymorphic features 

(RMFs) from 0 to 18 inches.  In DP B, the soil was a dark gray (2.5Y 4/1) clay loam with no RMFs from 

0 to 10 inches, and a dark grayish brown (2.5Y 4/2) clay loam with yellowish brown sandy loam (10YR 

5/6) with trace, faint, single mottle RMFs from 10 to 18 inches.  In DP C, the soil was a very dark grayish 

brown (10YR 3/2) clay loam with no RMFs from 0 to 18 inches. 

 

3.7.3.3 Hydrology 

Soils were dry to moist and indicators of wetland hydrology were not present in any of the DPs. 
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3.8 PROTECTED SPECIES AND HABITATS 

Land use in the area consists primarily of urban and residential use associated with the City, and 

low-intensity land use to the north within Snohomish County.  Nearby large wildlife corridors consist of 

the Stillaguamish River corridor, including the river’s north and south forks.  The PHS reports reveal that 

no state priority or federally listed species are found within the project site; however, some listed fish 

species are potentially located approximately 200 ft from project site, within the Stillaguamish River 

(within the subject property). 

The following state (WDFW) priority species are present in the Stillaguamish River: resident 

cutthroat (Oncorhynchus clarki), fall Chinook (O. tschawytscha), fall chum (O. keta), summer Chinook, 

coho salmon (O. kisutch), bull trout (Salvelinus confluentus), pink salmon (O. gorbuscha), rainbow trout 

(O. mykiss), sockeye salmon (O. nerka), and summer and winter steelhead (O. mykiss).  Of these species, 

Chinook, steelhead, and bull trout are listed as threatened species under the Endangered Species Act.  

Within 0.5 mile (to the east and northeast) of the subject property, mapped riparian zones exist.  Vaux’s 

swifts (Chaetura vauxi; state candidate species) and a Vaux’s swift communal roost are located 

approximately 0.5 mile southeast of the project area.  Within 1 mile of the project area there are two bald 

eagle (Haliaeetus leucocephalus) nests and one bald eagle communal roost to the northwest.  There is a 

large riparian area with a regular large concentration of bald eagles in this same area.  There are also 

approximately five small creeks within a 1-mile radius of the project area that contain at least one of the 

aforementioned priority fish species. 

Records from the WDNR Washington Natural Heritage Program Geographic Information 

System WNHP Data Set do not indicate any listed threatened or endangered plant species or critical 

habitats in the project area. 

 

3.9 CULTURAL RESOURCES 

An archaeological and cultural resources assessment conducted for the project site located a privy 

(designated as site AWTP-06-01) (Northwest Archaeological Associates 2008).  During the investigation, 

approximately 133 artifacts were recovered dating from 1890 to 1930.  This site is recommended as 

eligible for listing in the National Register of Historic Places because it has yielded, and may be likely to 

yield, information important in prehistory or history.  The Washington State Department of Archaeology 

and Historic Preservation (DAHP) concurred with the finding of “no cultural resource impact” associated 

with the project and the project is now in compliance with Executive Order 05-05 (DAHP 2008).  No 

excavation will occur within the protection area (see Figure 2), and minimal fill may be placed along its 

southern boundary. 
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3.10 SUMMARY OF CRITICAL AREAS 

The Stillaguamish River is a Type S shoreline of the state, requiring a 150-ft buffer per the UDC.  

The subject property is within the shoreline jurisdiction, and is designated as Rural (within the project 

site) and Conservancy (outside of the project site).  The wetland reconnaissance confirmed that no 

wetland is present within the subject property, based on the absence of wetland vegetation and wetland 

hydrology.  The WSDOT wetland complex was not delineated or formally rated as a part of this study; 

however, Landau Associates wetland ecologists assume that it is likely to be considered a Category 3 

wetland, with low intensity land use, thus requiring a 75-ft buffer, per UDC.  The WSDOT bioswales are 

considered a non-regulatory feature, as it was created for water quality treatment purposes. 

A summary of critical areas, their location relative to the project area, and their buffer 

requirements is presented in the table below. 

 

 

 

 

 

 

 

System Location to Project Classification 
Buffer 
Width  

Stillaguamish River Adjacent to and within subject 
property; outside of project area 

Type S Water (shoreline of the state) 
150 ft 

WSDOT/Wetland 4 
Complex  

Adjacent to subject property; 
outside of project area 

PFO; PSSE, and PEME / Depressional 
(Cowardin/HGM) (assumed Ecology Category 3) 

75 ft (a) 

Critical Area Buffer 
(Stream/Wetland) 

Along edges of property; outside of 
project area 

Forested and herbaceous upland buffer 
N/A 

Shorelands Entire property and project area Rural within majority of parcel and within project 
area; Conservancy, outside of project area based 
on current SMP 

N/A 

Floodplain Entire property and project area Floodway within northern portion of parcel, outside 
of project area; Floodway fringe in southern portion 
of property project area 

N/A 

Protected Species 
and Habitats 

Within Stillaguamish River, within 
property; outside of project area 

State Priority fish species; federally listed 
(threatened) fish species N/A 

Historic Site Within property, outside of project 
area 

Historic building and associated below-ground 
archaeological site (privy/outhouse) 

(Protection 
area shown 
on Figure 2) 

PFO = Palustrine Forested 
PSS = Palustrine Scrub-shrub 
PEM = Palustrine emergent 
E = Seasonally flooded/saturated 
N/A = Not applicable 
 

(a) Preliminary.  Note that wetland was created on County property by WSDOT and that created buffers from this wetland are 
assumed not to extend onto the subject property, such that additional land use restrictions would be placed on the subject 
property. 
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3.11 PERTINENT SNOHOMISH COUNTY CODE 

This project is in compliance with the UDC [30.62A.320(d)], which states that “construction of 

pedestrian walkways or trails in buffers is allowed when constructed with natural permeable materials and 

does not exceed 6 ft in width.” 

The property is zoned A10-SA, Agriculture-10 Acre.  The intent and function of the  

Agriculture-10 Acre zone is to preserve those portions of the county that contain prime farmland for 

agricultural purposes.  The suffix “SA” indicates areas in which the A-10 zone is used to implement the 

Transfer of Development Rights Sending Area land use designation where the prime function of the 

zoning is to establish the proper area standards and permitted uses, which will encourage the use and 

preservation of this land for agricultural purposes (Snohomish County 2009a).  The subject property is 

generally in compliance with this zoning in that cattail and other plants will be harvested from the site for 

sale. 
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4.0 MITIGATION SEQUENCING 

The proposed project is located within the shoreline management zone and floodway fringe/ 

100-year floodplain.  Mitigation sequencing, including avoidance and minimization of impacts, were 

implemented as described below. 

 

4.1 AVOIDANCE OF IMPACTS (FLOOD HAZARD AND RIVER FLOWS) 

The floodway and stream buffer was avoided by siting the project outside of the floodway and the 

Stillaguamish River buffer.  The proposed project will not interfere with the flow path for floodwaters.  

An upland protection area is designed for around the existing well.   

All water diverted into the wetland will remain within the river or its hyporheic zone via the 

following pathways: 1) Surface water will continue to flow into the river via its current outlet and; 2) 

shallow groundwater (from infiltration) is expected to move laterally toward the river, in keeping with the 

existing hydrologic regime for the site.  Thus, no diversion of water from the river is expected.  The 

Habitat Management Plan (see Section 6.0) outlines additional considerations to minimize impacts to 

critical fish and wildlife habitat. 

 

4.2 MINIMIZATION OF IMPACTS (FLOOD HAZARD) 

The project will be located within the floodway fringe, as there is no location on the site where 

siting within floodway fringe can be avoided.  In order to minimize impacts to the floodway, the design of 

the treatment wetland allows for flooding to occur as it would under pre-existing conditions.  No berm is 

located between the wetland and the river or the wetland and western portion of the property, so that 

water can directly flow across the site toward Dike Road, as it would under existing conditions (should 

water overtop the dike). 

The Butler outfall outlet (elevation 51.7 ft NAVD88/48.0 ft NGVD29) is often at or just above 

river level during summer low flows, and is often below river level during higher winter flows.  There is 

currently no floodgate on the outfall to prevent river water from flowing back to the proposed wetland 

when the river level rises.  Thus, backwater conditions currently occur on the site, with water spilling to 

the surface near the WSDOT bioswales.  For instance, on November 17, 2009, during a 2-year storm 

event, when river levels was approximately 66 ft in elevation at the Butler outfall (above bankful stage of 

54.2 ft, approximately 43,000 cfs flow), water was observed to be near the point of backwatering from the 

catch basin located immediately north of the WSDOT bioswale (water was still flowing out of the outfall 

into the river) (Welch, P., 2009, personal communication). 
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Total water storage volume within the wetland (to elevation 63 ft) is about 11 acre-feet, with the 

wetland capable of storing and handling an entire 6-month storm volume even if the Butler outfall was 

blocked for the entire storm event.  Larger storm events [over a 100-year (2.75 inch) event] or high river 

levels, for which the outfall is blocked for a significant period of time, would lead to flooding from the 

wetland to adjacent areas.  An overflow structure (spillway) will be located on the southern edge of the 

wetland to allow for water to move out of the wetland southward toward the WSDOT/Wetland 4 wetland 

complex as it does under current backwater conditions.  In this way, hydrology to the WSDOT/Wetland 4 

complex will not be impacted.  A detailed review of this process is presented below: 

1. Backwater begins in the outlet piping at the Butler outfall.  As wetland water flows toward 
the outfall and cannot exit either as fast as it enters or at all, a pool begins to form in the 
Butler outfall pipe.  This pool interferes with the performance of the next pipe in the system, 
and this continues up the chain of piping until the water begins to pool in Cell 4. 

2. After the pool in Cell 4 reaches elevation 60.25 ft, it will begin to interfere with the flows 
from Cell 3 into Cell 4.  Eventually Cell 3 and Cell 4 will become like a single pool of water 
that rises at the same rate. 

3. After the combined Cell3/Cell 4 pool reaches elevation 61.0 ft, it will begin to interfere with 
the flows from the lower Weir 2 notch into Cell 3.  At elevation 61.5 ft, it will begin to 
interfere with the upper (high flow) notch from Cell 2 into Cell 3.  Eventually Cells 2, 3, and 
4 will become a single pool of water that rises at the same rate. 

4. When backwater reaches elevation 62.5 ft, water will begin to flow into the WSDOT wetland 
through the proposed overflow spillway from Cell 2. 

5. When backwater reaches elevation 63 ft, water will begin to exit the WSDOT bioswale onto 
the property and will begin to overtop the wetland on the northern side of the wetland. 

In summary, the design is such that typical and floodwater hydrologic patterns will be similar 

under current and proposed conditions, except that there will be increased storage capacity and 

desynchronization of flows as a result of the proposed project.  Additional information can be found in the 

Full Drainage Report for the project (Landau Associates 2009b). 
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5.0 HABITAT MANAGEMENT PLAN 

Per the UDC, a Habitat Management Plan (HMP) is required to document critical fish and 

wildlife habitat within 300 ft of the project, to provide an analysis of potential project-related impacts to 

such habitat, and to provide measures/mitigation taken to minimize the potential for impacts.  The HMP 

is required for this project because the project site is located within 300 ft of at least one critical habitat 

(the project site is approximately 200 ft from the Stillaguamish River, which contains Endangered Species 

Act-listed and WDFW Priority fish species, as described in Section 3.8). 

 

5.1 SPECIES AND HABITATS 

Within the project action area, habitat exists for threatened Puget Sound/Coastal bull trout, 

threatened Puget Sound steelhead, and threatened Puget Sound Chinook salmon.  The WDFW PHS maps 

have been reviewed and no work will be conducted within 800 ft of a bald eagle nest or roost site.  This 

HMP briefly mentions the benefits the project will have for bald eagles that use the Stillaguamish River 

corridor.  The project is adjacent to the Stillaguamish River, but located behind the existing dike.  The 

project does not require any work in the river, or within 140 ft of the OHWM.  All work will be done 

outside of the FEMA-designated floodway. 

 

5.2 COMPLIANCE WITH HABITAT PROTECTION PLANS 

The Stillaguamish Watershed Chinook Salmon Recovery Plan (the plan; SIRC 2005) identifies 

the need to address impacts from urbanization.  The plan lists limiting factors to the recovery of 

Stillaguamish Chinook including riparian, estuary/near shore, large woody debris, floodplain, sediment, 

hydrology, and water quality.  The plan identifies historical urban development as a contributing factor to 

the decline of habitat suitability resulting from: the loss of riparian forests; increased sedimentation (from 

construction activity) to the river; increases in peak and low flows/altered hydrograph, (due to increases in 

impervious surfaces); and pollution (from automobiles and pets).  The proposed project is a planned 

action to assist in the recovery of Stillaguamish Chinook by improving the riparian, sediment, hydrology, 

and water quality by treating and storing the stormwater runoff from the old development, which 

currently lacks stormwater management facilities. 

The project seeks to address the stormwater impacts from the upland developed areas of 

Arlington’s Old Town.  The project also enhances and restores the identified riparian forested wetland 

habitats desired in the shoreline rather than a traditional, non-forested cement stormwater pond.  The land 

use code calls for mitigation for projects in the shoreline.  The proposed project itself will provide the 

desired functions identified to restore salmonid habitat.  No impacts were identified requiring mitigation. 
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5.3 STANDARD MITIGATION MEASURES 

Standard mitigation measures include permanent protection of fish and wildlife habitat 

conservation area/Critical Area Protection Area (CAPA) and replacement ratios for allowed disturbance 

to fish and wildlife habitat conservation areas.  The area within the 150-ft river buffer of the Stillaguamish 

River OHWM is partially forested [with red alder (Alnus rubra) and black cottonwood (Populus 

balsamifera)], and partially dominated by pasture grasses, with some pre-existing farmhouses and 

buildings.  No project work will occur within this buffer area.  Per UDC, “…existing legally established 

structures including but not limited to… pastures are not required to be designated as CAPA.”  The City 

feels that by maintaining a narrow strip of pasture grasses between the project and existing levee, a 

greater diversity in habitat structure exists by maintaining edge-type habitat providing opportunities for 

greater diversity in wildlife.  The project is a vegetation enhancement project converting the 8.7 acres 

from pasture grasses to riparian forest and palustrine wetland and forested floodplain conditions. 

The conversion from a pasture to young forest and wetland habitat will not result in a loss of the 

functions such as thermal, bank stability or deposition of large woody debris to the river.  There will be a 

short time of 3 to 12 months for the maturity of the wetland and soil armoring to prevent erosion from 

sediment, but the design provides meandering and deposition zones with no flow-through of sediments 

expected.  The project is expected to provide immediate gains to riparian function from existing 

conditions. 

 

5.4 ANALYSIS OF POTENTIAL PROJECT IMPACTS ON CRITICAL FISH 
AND WILDLIFE HABITAT 

No critical fish species or habitat is expected to be located within 200 ft of the project site during 

the construction season (in summer) when the gravel bar area adjacent to the project site is dry (no fish 

will be present).  Critical fish habitat is located within 300 ft of the project site within the Stillaguamish 

River.  Any potential project-related effects are temporary in nature and consist of: ground disturbance 

related to grading activities, erosion due to ground disturbance, and project-related noise, but none of 

these activities will occur within approximately 200 ft of the Stillaguamish River. 

There will be no in-water work, and upland work will be conducted during the dry season and 

will use appropriate temporary erosion and sediment controls (such as covering exposed soils and 

isolating pipes from outlets to the river while they are under construction).  For these reasons, no adverse 

impacts to aquatic wildlife habitat are expected to occur as a result of the project. 

Project-related noise is expected to be insignificant relative to existing noise in the project site 

area (including noise from SR 9 traffic).  No trees or shrubs will be removed.  For these reasons, no 

impacts to terrestrial wildlife habitat are expected to occur as a result of the project. 
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5.5 PROJECT IMPACTS ON WATER QUALITY AND HYDROLOGY 

This section describes potential project impacts on water quality in the Stillaguamish River, and 

proposed methods or practices to avoid degradation of water quality. 

 

5.5.1 WATER QUALITY IMPACTS 

There will be no in-water work and all work will occur in upland areas.  Appropriate temporary 

erosion and sediment controls will be in place.  Any disturbed soil will be seeded and planted.  No 

equipment fueling will occur on site.  For these reasons, the project will not have any negative impact to 

water quality within the Stillaguamish River or nearby wetlands or waterways. 

Over time, the project will provide the necessary shade to decrease stormwater temperatures 

during summer storm events.  Currently during summer storms, the water hits the impervious surfaces of 

Old Town and runs directly into the river.  The project provides temperature reduction function from the 

wetland of cell 2, and the forested wetland conditions of cell 3.  The infiltration and storage of water in 

wetland cell 2 will provide base flow support to the river by providing desynchronization of storm flows 

and cooler groundwater inputs.  The shade of the forested wetland conditions of cell 3 will provide a 

riparian micro-climate cooling effect prior to release to the river. 

 

5.5.2 HYDROLOGIC IMPACTS 

The project is a hydrologic enhancement project.  The current stormwater from Old Town runs 

directly into the river with no treatment or storage.  The project will address the limiting factors resulting 

from historical urban development listed in the Salmon Recovery Plan (SIRC 2005).   

Infiltration is expected to occur, but with a decreasing rate over time as hydric soil conditions 

develop.  This is a desired condition for capture in hydric soil layer A/B and uptake by wetland plants of 

nutrients and pollutants.  The current system puts stormwater pollutants directly in to the river.  The 

infiltration into the hyporheic zone in this close proximity to the river should provide base flow 

augmentation similar to historical riverine wetlands adjacent to the main channel.  There may be the need 

to dredge portions of cells 1 and 2 over time in order to maintain storage and treatment efficacy.  The 

recent groundwater study completed by the Arlington Public Works Department indicated the 

groundwater in that reach runs south to north supporting base flows. 

 

5.6 ASSESSMENT OF SPECIAL MANAGEMENT RECOMMENDATIONS 
FOR SPECIES OR HABITAT 

This section is intended to address special management recommendations that have been 

developed for species or habitats located on the site by any federal or state agency.  No critical species or 
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habitat is located on the project site.  Therefore, no applicable special management recommendations are 

appropriate. 

 

5.7 PROPOSED MEASURES TO MINIMIZE OR AVOID IMPACTS 

A list of best management practices and measures are provided below: 

 No activities will occur within the fish and wildlife habitat conservation areas. 

 All work will be located behind a densely vegetated dike, which will provide an existing 
buffer between the project area and the river. 

 Construction equipment will operate during normal working hours. 

 Most earthmoving and construction work will be completed in the summer and no earthwork 
will occur within critical area buffers. 

 No trees or shrub vegetation will be removed. 

 Temporary soil and gravel stockpiles will be located in areas that are already disturbed and 
existing access roads will be used for construction equipment. 

 Temporary soil stockpiles will be covered or wetted to prevent dust from blowing into the 
river.  Appropriate temporary erosion and sediment controls will be in place. 

 No equipment fueling or disposal of soil (from well installation) will occur on site. 

 Future maintenance equipment will remain on gravel areas. 

 The offsite WSDOT wetland and buffer will be protected with a fence and CAPA signage. 

 High visibility fencing will clearly mark the limits of clearing, grading, and staging in order 
to avoid intrusion into fish and wildlife habitat conservation areas and limit access to buffers. 

5.8 ONGOING MANAGEMENT PRACTICES 

No temporary or permanent impacts to listed or priority habitats or species will occur as a result 

of the project.  Therefore, ongoing management practices to protect critical fish and wildlife habitat after 

the project is completed, such as monitoring and/or maintenance programs, are not necessary and not 

proposed. 

 

5.9 CONCLUSION 

The project is expected to have net benefits for the environment and the public.  Key benefits are 

listed below: 

 The grading plan will result in a net increase in flood storage capacity, which will serve as a 
net benefit to the Stillaguamish River system, of which much of the historical floodplain area 
has been isolated by dikes/levees. 

 The project will increase desynchronization of surface water flows to the Stillaguamish River 
from the Old Town contributing basin. 
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– The project will decrease peak flows from the Butler outfall during storm events. 

– The increased infiltration of stormwater to shallow groundwater will result in recharge to 
the Stillaguamish hyporheic zone during low river levels. 

 The project is designed to reduce pathogens, remove nutrients that are understood to result in 
lower in-stream DO, and lower water temperature before reaching the river. 

 By creating wetland and buffer habitat within an area that had been converted to hay fields, 
the project will increase habitat structure and connectivity between existing wetlands, 
floodplain, and a shoreline of the state. 

 The project will enhance public access to a shoreline of the state and provide for educational 
opportunities, while protecting historical resources. 

 The growth and harvest of cattails and other native species for traditional and modern day 
retail sales will provide opportunity to test alternative agricultural production strategies that 
may be more compatible with the developing ecosystem service credit market. 

 The project will help the City respond to historical complaints from downstream agricultural 
landowners concerned about the impacts of urban runoff from Arlington. 

The project is not expected to have negative effects on (and is designed to have positive effects in 

the form of protections and enhancement for) critical habitat, federal listed and state priority species, 

water quality, flood storage and flows, aesthetics, public access, or cultural resources.  Therefore, no 

mitigation for the project is necessary. 
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6.0 SUMMARY AND CONCLUSION 

No negative impacts to critical areas or protected species or habitats will occur as a result of the 

proposed stormwater wetland project.  The project is expected to provide overall benefit to species and 

habitats by enhancing ecological function in situ and by improving water quality and quantity functions 

within the sub-basin and downstream.  The proposed treatment wetland design is expected to reduce peak 

flows to the Stillaguamish River from and reduce pollutant load within stormwater.  The result will be an 

overall improvement in water quality, including but not limited to TMDL parameters.  The growth and 

harvest of cattails and other native species for traditional and modern day retail sales will provide 

opportunity to test alternative agricultural production strategies that may be more compatible with the 

developing ecosystem service credit market.  The project will help the City respond to historical 

complaints from downstream agricultural landowners concerned about the impacts of urban runoff from 

Arlington.  Finally, the project will increase public access to shoreline areas by creating trails and viewing 

areas, and will improve habitat functions for wildlife by creating multiple wetland communities. 
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7.0 USE OF THIS REPORT 

This report was prepared for use by the City of Arlington and applicable regulatory agencies.  No 

other party is entitled to rely on the information, conclusions, and recommendations included in this 

document without the express written consent of Landau Associates.  Further, the reuse of information, 

conclusions, and recommendations provided herein for extensions of the project or for any other project, 

without review and authorization by Landau Associates, shall be at the user’s sole risk. 

This document has been prepared by the following key staff. 

 

LANDAU ASSOCIATES, INC. 
 
 
 
 
Perry Welch 
Senior Ecologist 
 
WPW/ccy 
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Figure 

B-3 Selected Site Photographs 
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9.   View of Haller Park boat ramp during low flow 
in the Stillaguamish River. 

12.  View of data logging in CB 7 in March 2008. 11.  View of data logging in CB 7 in March 
2008. 

10.  View of Haller Park boat ramp during high 
flow in the Stillaguamish River. 



   

 

Figure 

B-4 Selected Site Photographs 
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13.  View of data logging in CB 6 in March 2008. 

15.  View of Butler outfall during high flow event. 
 

14.  View of Butler outfall during low flow event. 



 
 
 
 
 
 
 
 

APPENDIX C

Wetland Data Forms
 















 
 
 
 
 
 
 
 

APPENDIX D

Modeled Water Levels During Flooding
(Excerpt from R2 Resource Consultants 2005)
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APPENDIX E

Illustration of Stormwater Wetland Features
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Water Quality Data
 
 



 

Stillaguamish TMDL Temperature Monitoring
Stillaguamish River at Haller Park, Butler Outfall, Talcott Outfall
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Figure 

F-1 

Stillaguamish TMDL 
Temperature Monitoring 
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Stillaguamish TMDL Dissolved Oxygen Monitoring
Stillaguamish River at Haller Park, Butler Outfall, Talcott Outfall
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Figure 

F-2 

Stillaguamish TMDL 
Dissolved Oxygen Monitoring 
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Stillaguamish TMDL Fecal Coliform Monitoring
Stillaguamish River at Haller Park, Butler Outfall, Talcott Outfall
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Figure 

F-3 

Stillaguamish TMDL 
Fecal Coliform Monitoring 
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Stillaguamish TMDL Conductivity Monitoring
Stillaguamish River at Haller Park, Butler Outfall, Talcott Outfall
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Figure 

F-4 

Stillaguamish TMDL 
Conductivity Monitoring 
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City of Arlington 
Stormwater Treatment Wetland 

Snohomish, Washington 
Source: City of Arlington 


